Morphine metabolism in isolated rat hepatocytes and its implications for hepatotoxicity.
Isolated rat hepatocytes metabolized morphine to its glucuronide conjugate, morphinone-glutathione conjugate, normorphine and morphinone. Addition of morphine to the isolated hepatocytes induced a marked decrease in the level of glutathione in the cells and resulted in cell death. The formation of glutathione conjugate was correlated well with the loss of intracellular glutathione. The cytotoxicity of morphinone was higher than that of morphine. Naloxone and normorphine showed no cytotoxic effect on the cells. Naloxone inhibited the formation of morphinone-glutathione conjugate and prevented the morphine-induced cytotoxicity. Naloxone also blocked morphine-induced liver damage in vivo. In contrast, the morphinone-induced hepatotoxicity was not prevented by naloxone. It is concluded that morphine has a hepatotoxic effect, that the morphine-induced hepatotoxicity is due to its metabolic activation, and that naloxone acts as an inhibitor of an enzyme converting morphine to morphinone.